Abstract-This study aims to investigate the optimality conditions in an optimal control problem governed by a hyperbolic problem. In the problem of vibration of one dimensional wire, the minimization of the distance between the end points of wire and the desired target functions is carried out by controlling the tensions of end points.
Here, the coefficient functions () px and () kx (Young modulus) represent the density and rigidity of an one dimensional wire respectively and satisfy the following conditions
Also, the initial data represent the initial status and initial velocity of the wire and taken from the spaces 
We are interested in the weak solution (4)- (6) which satisfies the following integral equation;
It can be seen in [1] that solution in the sense of (9) is exist, unique and satisfies the inequalities
and This study is contributive in view of the property of controllability of left and right end point tensions simultaneously.
The main issues we deal with in the considered optimal control problem are: 1) Establishing existence and uniqueness of an optimal pair   ** , uh . 2) Deriving necessary and sufficient optimality conditions. 3) Constructing an algorithm for the numerical approximation of   ** , uh .
II. EXISTENCE AND UNIQUENESS OF AN OPTIMAL PAIR
The strategy to prove existence and uniqueness of an optimal control is to use the relationship between minimization of quadratic functional and variational problems corresponding to symmetric bilinear forms.
Principally, the key point is to rewrite the functional
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Jh  in the following way: 
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